Ornithobacterium rhinotracheale (ORT) is a pleomorphic gram-negative rod that has been recently described and is being diagnosed with increasing frequency from domestic turkeys and chickens. 9 Infection with this organism has been associated with respiratory disease, increased mortality, and growth retardation in poultry and other avian species throughout the world. 1, 2, [4] [5] [6] [7] 10 ORT may be the cause of an important emerging disease in the US poultry industry, with the first reported isolation in 1993 from turkeys in California. 1 Outbreaks of ORT infection have subsequently occurred in North Carolina, Arkansas, Wisconsin, Minnesota, and Delaware. 3, 8 Rapid and accurate identification of ORT can be frustrat-ing. The organism grows slowly, producing only pinpoint colonies on blood agar plates at 24 hours. Optimal growth occurs when plates have been incubated for 48 hours in 5-7% CO 2 at 37 C. Colonies then appear gray to grayish white, opaque, convex, and circular with a diameter of 1-3 mm. 11 The organism does not react well with the conventional macrotube biochemical tests. 3 Phenotypic characteristics for laboratory identification of ORT include the production of oxidase, lack of catalase production, lack of motility, no reaction on triple sugar iron agar, production of beta-galactosidase, inability to reduce nitrate to nitrite, and inability to grow on MacConkey agar. [1] [2] [3] 5, 6, 11 Urease production and carbohydrate fermentation are variable. The organism has a unique morphology when Gram stained. The gram-negative, nonsporulating rods may exhibit extreme pleomorphism, with a tendency towards clubbing. 1 Current commercial identification systems do not include ORT in their databases. One identification system a to identify ORT did yield several unique biocodes, 11 but 24-48 hours were needed for identification. A rapid, commercial gram-negative bacterial identification system b was used to characterize 110 field isolates of ORT. Ninety-three of the field strains were isolated from clinical case materials from North Carolina poultry submissions. Seventeen additional field strains came from California. Strains were identified by conventional methods prior to characterization by the commercial system. 1, 2, 11 Cultures were maintained at Ϫ70 C in 3-ml vials of brain-heart infusion broth with 20% glycerol until tested. Isolates were subcultured twice on tryptic soy blood agar base number 2 culture plates supplemented with 5% bovine blood and incubated at 37 C in 5% CO 2 for 48 hours prior to testing.
In addition to the ORT field strains, 1 American Type Culture Collection strain of ORT, ATCC 51463, was evaluated. One field strain each of Actinobacillus salpingitidis, Bordetella avium, Haemophilus paragallinarum, Pasteurella gallinarum, P. multocida, and Riemerella anatipestifer (our own collection) were evaluated in the study. These organisms are often present in avian respiratory specimens and were evaluated for comparative purposes. The following quality control organisms recommended by the manufacturer were tested prior to beginning the study to validate test kit performance: Acinetobacter calcoaceticus ATCC 19606, Aeromonas hydrophila ATCC 35654, Chryseobacterium (Flavobacterium) meningosepticum ATCC 13253, and Oligella ureolytica ATCC 43534.
The test panel consisted of 10 wells containing dehydrated substrates. The degradation of these substrates by bacterial enzymes was detected by various indicator systems. A total of 17 reactions were present in the panel. Seven of the wells were used for bifunctional testing. The oxidase test, a necessary additional test for determining a biocode, was performed using oxidase droppers. Test panels were inoculated and incubated in accordance with the manufacturer's directions except that cultures were grown on tryptic soy blood agar base number 2 plates supplemented with 5% bovine blood instead of sheep blood. The kit instructions were followed to interpret test well reactions. The 6-digit profile numbers or biocodes that were generated were then compared with those listed in the system code book. Duplicate assays were performed for all ORT field strains.
A summary of results is presented in Tables 1 and 2 . For the 110 ORT field isolates, the following tests were consistently positive: fatty acid esterase production, p-nitophenylphosphoester hydrolysis, p-nitrophenyl-N-acetyl-B,D-glucosaminide hydrolysis, p-nitrophenyl-a,D-glucoside hydrolysis, onitrophenyl-B,D-galactoside hydrolysis, N-benzyl-arginine Bnaphthylamide hydrolysis, and oxidase production. Proline Bnaphthylamide hydrolysis and tryptophane B-naphthylamide hydrolysis were very close to being consistently positive. Variable reactions were observed with thiosulfate utilization (TRD) and urease production (URE). Consistently negative reactions were observed for arginine hydrolysis, p-nitrophenyl-B,D-glucoside hydrolysis, glucose fermentation, pyrrolidine B-naphthylamide hydrolysis, glutamyl B-naphthylamide hydrolysis, indole production, and nitrate production (NO3).
Five numerical biocodes for ORT were generated ( Table  2 ). Four of the biocodes accounted for 99.1% (109 of 110) of the field strains tested. None of these codes were found in the current code compendium. The most common biocode for ORT was 472264, which accounted for 41.8% of the field strains that were tested and was also the biocode of the ATCC ORT strain. The other avian isolates that were evaluated yielded the following biocodes: 456516 for A. salpingitidis, 210624 for B. avium, 434516 for P. gallinarum, 210106 for P. multocida, and 054214 for R. anatipestifer.
The ORT field strains tested in this study generated 5 unique biocodes that were not listed in the code compendium. The biocodes obtained for the other avian respiratory isolates were different from those of the ORT isolates. Testing of additional strains of avian respiratory organisms is warranted to ensure that there will be no overlap of biocodes between ORT and similar organisms when using this system.
Several authors have compared ORT to other avian pathogens based upon phenotypic tests. 1, 11 Some of these test char-acteristics, including microscopic morphology, catalase test, reaction in triple sugar iron agar, NAD requirement, and growth on MacConkey agar, could be helpful in distinguishing ORT from other avian pathogens, especially when used in conjunction with the commercial system discussed here.
There were variable test results for thiosulfate utilization and urease production in this study. It has been previously reported that several enzymes, including urease and arginine dihydrolase, appear to be temperature dependent in ORT, 11 which may have accounted for these variable results.
Although the cost of this system is slightly higher than that of other systems, the added benefit of a shorter identification time may make this system a viable alternative in some veterinary diagnostic laboratories. When using any commercial identification system, the identification time comes only after the initial 24-48 hours required to achieve adequate growth of the test organism.
The system does appear suitable for use in a veterinary diagnostic laboratory setting as an adjunct to the classical tests used in identification of ORT. Because of the small number of avian organisms in the current database, this system cannot be recommended as the sole means to identify ORT at this time. Microscopic morphology and supplemental biochemical tests should be used in conjunction with the biocodes generated in this study to identify ORT. analyzed. The HI test has the advantages of being easily done with little expensive or extensive equipment and is still widely used throughout the world. Traditionally, the HI test has relied upon the use of live whole virus or virus inactivated with formalin or betapropiolactone as the source of the hemagglutinin. 2 The use of inactivated virus or viral antigens in the HI test has several advantages. This virus is considered a zoonotic agent, and therefore some risks are involved when working with the live virus. [3] [4] [5] 10, 12 In a diagnostic laboratory doing virus isolation work there is always some risk of cross-contaminating diagnostic samples with live laboratory virus. In addition, there are several dis-
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